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SUMMARY 
The classification  of  the  family  Pratylenchidae  is  revised. The family  Nacobbidae  is  considered  as a subfamily  under  Praty- 
lenchidae  and  the  family  Radopholidae  is  synonymized  with  the  second  subfamily,  Pratylenchinae (= Radopholinae,  Hoplotylinae 
and  Hirschmanniellinae).  Genera  included  in  Pratylenchinae  are : Pratylenchus (type  genus), Apratylenchoides,  Hirschtnanniella, 
Hoplotylus,  Pratylenchoides,  Radopholus (= Radopholoides n.  syn.)  and Zygotylenchus. The  subfamily  Nacobbinae  contains  only 
Nacobbus. A table  of  characters  is  given  which  permits  identification  of  genera. 
RÉSUMÉ 
Réévaluation des Tylenchina  (Nemata). 7. La fanzille des Pratylenchidae Thorne, 1949 (Tylenchoidea) 
La classification  de  la  famille  des  Pratylenchidae est révisée. La famille  des  Nacobbidae  est  considérée  comme  une  sous-famille 
des  Pratylenchidae et la  famille  des  Radopholidae  est  synonymisée  avec la seconde  sous-famille,  Pratylenchinae (= Radopholinae, 
Hoplotylinae et Hirschmanniellinae).  Les  genres  compris  dans  les  Pratylenchinae  sont :PratyZenchus (genre  type), Apratylenchoides, 
Hirschtnanniella,  Hoplotylus,  Pratylenchoides,  Radopholus (= Radopholoides n. syn.) et Zygotylenchus. La sous-famille des 
Nacobbinae  contient  le  seul  genre Nacobbus. Il  est  donné  une  table  des  caractères  permettant  l'identification  des  genres. 
Thorne (1949) proposed the subfamily Pratylenchi- 
nae, under Tylenchidae with five genera : Pratylenchus 
(type genus), Radopholus, Chitinotylenchus, Nacobbus 
and Rotylenchulus. 
Chitwood (1950), apparently  not aware of Thorne's 
action, placed Pratylenchus and Radopholus in  the  sub- 
family Hoplolaiminae, together  with  other  genera having 
vermiform females (Hoplolaimz, HelicotyZenchus, Roty- 
lenchus,  Tylenchorhynchus); he recognized other sub- 
families as having saccate or globose  females : Hetero- 
derinae (Heterodera, Meloidogyne) and a new subfam- 
ily Nacobbinae (Nacobbus,  Rotylenchulus). 
Goodey (1963)  considered, under Hoplolaimidae, the 
subfamilies Pratylenchinae (Pratylenchus, Pratylenchoi- 
des, Hoplotylus,  Radopholus, Hirschmannia) and Nacob- 
binae (Nacobbus together with Rotylenchulus). 
Siddiqi (1 963)  was the first  to give a clear concept of 
the Pratylenchidae : he elevated Pratylenchinae to family 
rank,  recognized two subfamilies and pl'aced five genera 
in Pratylenchinae (Pratylenchus, Radopholus, Pratylen- 
choides, Hirschmannia, Zygotylenchus) and  one  in  Na- 
cobbinae (Nacobbus); he also excluded Chitinotylenchus 
from Pratylenchidae as a doubtful genus,  and Hoplotylus 
as showing more affinities with Hoplolaimidae; follow- 
ing Allen  (1960), he suggested that Rotylenchulus may 
be removed from Pratylenchidae as having more re- 
semblance to Hoplolaimidae. 
Allen and Sher (1967) did not recognize  pratylenchids 
at family  level, and placed this  group  in three  different 
subfamilies under Tylenchidae;  genera with  vermiform 
females having only one genital branch (Pratylenchus, 
Hoplotylus) were placed in Pratylenchinae; those with 
vermiform females having two genital  branches (Rado- 
pholus,  Pratylenchoides,  Hirschmanniella and Zygotylen- 
chus) where  placed in  the new subfamily  Radopholinae; 
whereas Nacobbus alone constituted  the  subfamily 
Nacobbinae. They excluded Rotylenchulus as showing 
more affinities with Hoplolaiminae. 
Golden (1971) accepted two subfamilies, Pratylenchi- 
nae and Radopholinae, as defined by Allen and Sher 
(1967) and with the same generic content, under the 
family  Pratylenchidae,  whereas Nacobbus, because  of its 
saccate female,  was placed in Heteroderoidea.  Nacobbi- 
nae was elevated to family rank  (Nacobbidae)  with two 
(1) This article  is a part of a study  on the classification  of  Tylenchina  by  the  present  author  and  R.  Fortuner  (CDFA,  Sacramento, 
USA), E. Geraert  (Rijksuniversiteit,  Gent,  Belgie),  and A. R.  Maggenti  and  D. J. Raski  (University of California,  Davis, USA). 
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subfamilies, Nacobbinae (Nacobbus) and  Rotylenchuli- 
nae (Rotylenchulus). 
The same year Siddiqi (1971) recognized three sub- 
families in Pratylenchidae;  he  used the same  subfamily 
names as Allen and Sher (1967) but with a different 
generic content as differentiated by the position of 
oesophageal overlap : i. e. Pratylenchinae, with  oesopha- 
geal  overlap  mainly ventral (Pratylenchus,  Zygotylenchus, 
Hirschmanniella) and Radopholinae, with oesophageal 
overlap mainly dorsal (Radopholus,  Radopholoides,  Pra- 
tylenchoides); the  third  subfamily was Nacobbinae (Na- 
cobbus). Hoplotylus was  placed, together  with Acontylus 
in a  new subfamily  Hoplotylinae under Hoplolaimidae. 
Andrassy  (1976) in his concept of Tylenchina placed 
a great emphasis on the female character, one genital 
branch vs two, even at family level; consequently he 
placed in Pratylenchidae  (one  branch) Hoplotylus,  Praty- 
lenchus and Radopholoides which, together with Aconty- 
lus, constituted the subfamily Pratylenchinae. Nacobbus, 
together with Nucobbodera, constituted the subfamily 
Nacobbinae. The genera with two genital branches 
(Apratylenchoides,  Hirschmanniella,  Pratylenchoides and 
Radopholus) together  with Rotylenchoides and Rotylen- 
chulus were placed in the subfamily  Radopholinae, 
under  Hoplolaimidae. 
Fotedar  and Handoo (1978) produced a rather 
confusive classification  of Tylenchida as the characters 
used in family  keys do not correspond always to those 
given in  the  diagnoses;  they followed Khan  and  Nan- 
jappa (1  972) Who elevated Radopholinae to family rank, 
Radopholidae  (Tylenchoidea),  which contains Radopho- 
lus and Radopholoides; Pratylenchidae were  divided into 
three subfamilies : Pratylenchinae with only Pratylen- 
chus, two new subfamilies  Hirschmanniellinae (Hirsch- 
manniella, Pratylenchoides, Zygotylenchus and Apraty- 
lenchoides) and  Hoplotylinae (Hoplotylus);  Nacobbus was 
placed in Heteroderoidea, Nacobboderidae, Nacobbi- 
nae. 
At least, Siddiqi (1986) used at  the subfamily level, 
as a differentiel character, the presence or the absence 
of a secondary sexual dimorphism; consequently he 
grouped in Radopholinae  genera  showing  such a dimor- 
phism (Radopholus,  Pratylenchoides,  Hoplotylus, Apraty- 
lenchoides, Radopholoides); Pratylenchinae (Pratylen- 
otylenchus) and Hirschmanniellinae (Hirsch- 
manniella) were separated  mainly on  the bases of tail 
shape and position of the phasmids; Nacobbus was 
considered as constituting a separate family, Nacobbi- 
dae. 
From this history, it  can be stated that : 
- there is  a consensus  among the  authors  on  the 
genera  that constitute the pratylenchids, except  for Na- 
cobbus, because of its saccate female, and Hoplotylus 
which for some authors shows more affinities with 
Hoplolaimidae; 
- the division of pratylenchids into subfamilies 
and/or families appears very controversial among these 
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authors, as each uses various characters and various 
hierarchization of them to define the suprageneric taxa. 
These characters are : i) female vermiforme vs saccate; ., 
ii) presence of one  or two female genital branches; iii) 
position of oesophageal overlap; iv) presence or absence 
of secondary  sexual  dimorphism; a) tail shape  and 
position of phasmids. 
Only  the  first character cited appears as being of a 
suprageneric level; and this is because in Nacobbus the 
saccate female differs from vermiform ones not only 
morpho-anatomically, but also  biologically  by its seden- 
tary life with associated phenomena such as develop- 
ment of nurse cells in  the host, eggs protected  with a 
gelatinous matrix (or eggs  partially retained in body) etc. 
Other cited characters, even though  they show  a corre- 
lation, such as the position of the  oesophageal  overlap 
and  secondary sexual dimorphism, do  not permit clearly 
separating genera  into two or more  groups (subfamilies 
or even families); this is evident by the conflicting 
definitions and generic content offered by different 
authors in these groups of pratylenchids. None of the 
combinations cited appear as founded,  or necessary. 
It is for this reason  that here we choose to consider the 
pratylenchids as consisting of a  single  family, Pratylen- 
chidae, divided into two subfamilies : Pratylenchinae 
(migratory  forms) and Nacobbinae (sedentary forms). 
The family PRATYLENCHIDAE  Thorne, 1949 
= Nacobbidae Chitwood, 1950 
= Radopholidae Allen & Sher, 1967 
Diagnosis 
Tylenchoidea.  Marked sexual dimorphism  frequent, 
concerning  males (regression of oesophagus  and stylet) 
or female  (Nacobbinae : mature  female inflated). Am- 
phidial apertures short, slit-like. Deirids  absent  (except 
Prutylenchoides). Phasmids pore-like,  always on tail. 
Labial  framework heavily  sclerotized. 
Lip region lew, rounded or flattened anteriorly, no 
longitudinal striations, not  or weakly  set-off from body, 
one half to  three  fifths as wide as length of spear. Spear 
strong; basal knobs well developed, rounded or flat 
anteriorly (except  some species  of Hoplotylzu). Median 
oesophageal bulb strong, rounded or oval, clearly dis- 
tinct  from  procorpus, with  valve prominent.  Oesopha- 
geal glands lobe-like overlapping anterior end of intes- 
tine (except  some species of Pratylenchoides with oeso- 
phageal  glands abutting with almost no overlap  over the 
intestine). Oesophago-intestinal valve not well devel- 
oped (except Prutylenchoides and Apratylenchoides). 
Female genital tract single or double. ‘Tricolumellar 
uterus. No vulval flaps, or epiptygmata.  Sperms  globu- 
lar or more rarely rod-like. Spicules plain. 
Gubernaculum plain, not  protruding  (except Rado- 
pholus). Caudal alae terminal or subterminal. Tai1 of 
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both sexes at least twice  as long as anal  body  diameter 
(except Nacobbinae, with shorter tail). Obligate para- 
sites of plant roots. 
The relationship between  Pratylenchidae  and related 
families in Tylenchina have been  discussed by Maggenti 
et al. (1987). 
Subfamilies and genera  in  Pratylenchidae 
PRATYLENCHINAE Thome, 1949 (type subfam.) 
= Radopholinae Allen & Sher, 1967 
= Hoplotylinae Siddiqi, 1971 
= Hirschmanniellinae Fotedar & Handoo, 1978 
Pratylenchus Filip’jev,  1936 
Radopholus Thome, 1949 
Pratylenchoides Winslow, 1958 
Hoplotylus s’Jacob,  1960 
Zygotylenchus Siddiqi, 1963 
Hirschmanniella Luc & Goodey, 1964 
Apratylenchoides Sher, 1973 
Nacobbus Thorne & Allen, 1944 
NACOBBINAE  Chitwood, 1950 
Comments 
The Pratylenchidae is recognized as an eurymorphic 
family  because  its  genera differ from each other by a 
rather large number of characters. Several genera show 
a  marked secondary sexual dimorphism. This is evident 
in Nacobbus where the  globularfemales  are  sedentary  in 
root-galls,  whereas the males remain vermiform, and free 
in  the soil. In some  other  genera  the  secondary sexual 
dimorphism  concerns the male  where stylet and  in some 
cases oesophagus  are  reduced. The oesophagus is  only 
sligthly reduced in Apratylenchoides; the reduction is 
more pronounced in Pratylenchoides where it is most 
probable  that  the males do  not  feed;  in Radopholus and 
Hoplotylus the male  oesophagus and also the stylet are 
strongly reduced, the labial framework is  weak and  the 
lip area is modified. In these four genera, and also in 
Nacobbus, the intestinal overlap of oesophageal  glands 
is  dorsal. In  the  other Pratylenchinae  genera the overlap 
is ventral, and  no  sexual  dimorphism  can  be  seen  in  the 
anterior extremity  (except for  the  usual slightly shorter 
stylet and narrower lip area in males). No explanation 
is proposed  for the correlation of these two facts. The 
digestive tract of female  Pratylenchinae is characterized 
by a  strong stylet, no longer than two fifths of the labial 
area  maximum diameter. The basal knobs are rounded 
or slightly sloping backward (except in some Hoploty- 
lus). The oesophagus shows a strong median bulb, 
rounded or ovate,  well distinct from  the precorpus. The 
glandular basal part is the  most variable. In different 
species of Pratylenchoides it varies from  abutting bulb- 
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like glands to long dorsal overlap  with transitional forms. 
In  other genera, the  shape of this glandular  part is rather 
constant witin each  genus, but it differs between  genera 
by length  and position of the  main  overlap (dorsal or 
ventral). Because of this elongation, the oesophagus 
(measured till the end of the overlapping glands) of 
Pratylenchidae is the longest of al1 Tylenchida  (Geraert 
& Crappé, 1981). 
The female genital tract has one or two branches. 
When two branches are present  they  are equally devel- 
oped, or nearly so. In other cases, the posterior branch 
is reduced to a PUS of variable length, with or without 
degenerated cellular remnants of the posterior ovary. As 
discussed earlier (Luc et  al., 1987) the character one ‘us 
two female genital branches in itself is not diagnostic at 
generic level. 
The vulva  is plain, without  protruding  or  overlapping 
vulval lip, vulval flaps, or epiptygmata. The male genital 
system is plain also; the spicules typically are of the 
tylenchid type, the gubemaculum generally is simple 
(but small titillae have been recorded in Radopholus 
similis and R. citrophilus), not  protruding (except repor- 
tedly in Radopholus). The caudal alae are terminal or 
more rarely subterminal. The sperms are generally 
rounded  except  perhaps  in two species of Pratylenchoi- 
des and  in  the majority of Radopholus species where they 
are rod-like. 
Concerning the sexuality, i. e. amphimixis ‘us par- 
thenogenesis, the data are the following. In Pratylen- 
thoides and Hirschmaniella it can be deducted from 
presence of male  and/or of sperms in spermathecae  that 
amphimixis is the most frequent form of sexuality, 
whereas in Pratylenchus half of the species are parthe- 
nogenetic. Male  are  present  in  the two Nacobbusspecies, 
but  no evidence of fertilization has  been  demonstrated. 
In Pratylenchidae the face seen by SEM (Fig, 1) is 
characterized by an oral disc non  protruding,  and by the 
fusion of the media1 homologous lip sectors (MHLS) 
together and with the oral disc. The supposed more 
ancestral type is observed in Pratylenchoides where the 
MHLS are incompletely fused together and with the 
oral disc. Complete  fusion of the  MHLS together and 
with the oral disc (the large lateral lip sectors remaining 
separated) is observed in Zygotylenchus, and in the 
majority of species of Pratylenchus and  in Hoplotylus. A 
similar structure is observed in Radopholus, but here 
the lateral sectors are  narrow and extend  onto the  sub- 
sequent labial annuli. In Apratylenchoides al1 the labial 
sectors are fused together, the oral disc remains distinct; 
this is  also the case in some Hirschmanniella species; in 
other species of the  latter genus,  and in some Pratylen- 
chus species the fusion involves the whole oral disc, 
fused  with  the  lip sectors, which results in a plain and 
smooth face. In Nacobbus the dorsal and ventral lip 
sectors are rounded, clearly separated from each  other 
and distinct from  the oral disc; the lateral lip sector are 
inconspicuous. 
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Pratylenchoides  L 
Hirschrnanniella 
P r a t y l e n c h u s  
Z y g o t y l e n c h u s  Hoploty lus R a d o p h o l u s   N a c o b b u s  
Fig. 1. Schematic  representation of the  face  in  various  genera of Pratylenchidae  (from  original SEM graphs by A. H. Bell,  University 
ofcalifornia, RiveGide,  USA). 
The lip area itself is low, rounded or flattened an- 
teriorly, not or very  weakly  set-off (except Hoplotylus), 
with a  low number of annuli  (except  some Hirschman- 
niella species), these annuli  never  marked by longitudi-' 
na1 striae or blocks. This  lip area morphology  combined 
with the generally strong interna1 cuticularization ap- 
pears characteristic of the family. 
Deirids are present only in Pratylenchoides. The lat- 
eral field is generally composed of four lines, but in 
Pratylenchoides the majority of species have six lines, 
whereas in Radopholus the females of two species and 
the male of two others have  only three lines. Phasmids 
are always punctiform, situated at mid-tail or poste- 
riorly, except in Hoplotylus and Nacobbus. 
The tail length is  2-4 anal body diameters, except in 
Apratylenchoides and  in Nacobbus where it is somewhat 
shorter. 
Al1 genera of Pratylenchidae are obligate migratory 
root endoparasites, with the exception of Nacobbus 
where the females are sedentary in root-galls. Some 
species of Hirschmanniella, Radopholus and Pratylen- 
chus are considered to  be highly destructive parasites of 
certain crops. 
Distribution of these genera is variable : Som-e have a 
world-wide distribution, as Pratylenchus and Hirs- 
chmanniella (with predominance in  warm countries), the 
species being different in temperate  and cold climates; 
Radopholus is typically tropical and subtropical, presu- 
mably originating from Australasia-Oceania. Nacobbus 
is known only in the Americas. Data are too scarce 
concerning  other genera, but Hoplotylus appears to  be 
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confined to  temperate areas where it parasitizes trees. 
Hirschmaniella species are among  the rare plant parasitic 
nematodes  adapted to  an  aquatic environment. 
The subfamily PRATYLENCHINAE Thorne,  1949 
Diagnosis 
Pratylenchidae. In both sexes body remains vermi- 
form. Tail elongated : c' rarely (Aprutylenchoides) under 
2. Phasmids located well behind anal or cloaca1 level 
(except Hoplotylus). 
Type  genus 
Pratylenchus Thorne, 1949 
The  genera in Pratylenchinae 
Pratylenchoides Winslow,  1958 
= h'oplorhynchus hdrassy,  i985 
DIAGNOSIS 
Pratylenchinae. Female genital tract paired. Labial 
region flattened anteriorly, somewhat conical, character- 
ized (with SEM) by the fusion of labial disc with 
subventral sectors of first lip annulus, the six sectors 
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remain nevertheless distinct from each other. Spear 
strong, with  rounded basal knobs. Oesophageal glands 
overlap variable in length, in some cases (P. magnicauda) 
nearly absent. Generally, at least one oesophageal gland 
nucleus anterior to level  of oesophago-intestinal valve, 
in some species, al1 three nuclei are posterior to valve, 
but  in this case two posterior nuclei at a  relatively great 
distance from  the anterior one  (long intestinal overlap). 
Oesophago-intestinal valve  well  developed. Deirids 
conspicuous. Sexual dimorphism of anterior part of 
male marked by  less conspicuous  development of stylet 
and lesser development of the oesophagus.  Caudal alae 
enveloping tail. Gubernaculum not protruding from 
cloaca. 
TYPE SPECIES 
P. crenicauda Winslow, 1958 
OTHER SPECIES 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
p. 
P. 
P. 
P. 
P. 
P. 
P. 
P. 
alkani Yüksel, 1977 
bacilisemenus Sher, 1970 
epacris Eroshenko, 1978 
erzummensis Yüksel,  1972 
heathi Baldwin, Luc & Bell,  1983 
ivanovae Ryss,  1980 
laticauda Braun & Loof,  1966 
leiocauda Sher, 1970 
magnicauda (Thorne, 1935)  Baldwin, Luc & Bell, 
1983 
= Anguillulina  magnicauda Thorne, 1935 
= Tylenchorhynchus wagnicauda (Thorne, 1935) 
= Amplimerlinius  rnagnicauda (Thorne, 1935) 
magnicaudoides Minagawa, 1984 
maritimus Bor & s’Jacob, 1966 
megalobatus Bernard, 1984 
orientalis Eroshenko & Kazachenko,  1985 
riparius (Andrassy, 1985) Luc, 1986 
= Hoplorhynchus  riparius Andrassy, 1985 
ritteri Sher,  1970 
= Radopholus  ritteri (Sher,  1970)  Vovlas & Inserra, 
sheri Robbins, 1985 
= Anaplimedinius sheri (Robbins, 1985) Siddiqi, 
utahensis Baldwin, Luc & Bell, 1983 
variabilis Sher, 1970 
Filip’jev, 1936 
Siddiqi, 1976 
1978 
1986 
Species incertae sedis 
P. gadeai Arias Delgado, Jiménez Millan & L6pez 
Pedregal, 1965 
DISCUSSION 
Pratylenchoides is an eurymorphic  genus  because of 
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the variation in length of the oesophageal glands. It 
retains several ancestral characters such as the presence 
of deirids,  a  well developed oesophago-intestinal valve, 
two equally developed female genital branches, and 
predominance of the amphimictic  type of reproduction. 
It does have some derived characters, such as the con- 
spicuous sexual dimorphism. 
Pratylenchoides species are of medium size (under 
1 mm). Secondary sexual dimorphism affects the male 
where the stylet is  less developed than  in female,  and also 
the oesophagus, with both the median bulb and the 
glandular  terminal  part  conspicuously  reduced; there is 
some  evidence that males do  not feed. The lip area is 
rounded,  not set off, with two to five annuli; by SEM 
the six lip sectors are clearly recognizable though the 
homologous submedial sectors are more or less fused 
together, and fused  with  the oral disc; the labial scleroti- 
zation is not very strong. The stylet is strong, provided 
with  rounded basal knobs well separated from  the shaft. 
The oesophagus (in females) presents a strong, ovate 
median  bulb; the  glandular  part  may Vary from  abutting 
glands  slopping  short of the intestine (P. magnicauda, 
P. heathi) to a long latero-dorsal (mainly dorsal) overlap 
of the intestine (P. megalobatus, P. ritteri), with inter- 
mediate shapes present among the remaining species. 
Considering these transitional forms, it appears that this 
elongation originated from  the  elongation of one  sub- 
ventral gland, then of the second  subventral gland, and 
finally by a forward displacement of the valve, Thus 
resulted in  the three glands  being in line, or nearly so, 
and posterior to the oesophago-intestinal valve. This 
valve  is  very conspicuous in al1 the species. The vulva 
is median, or nearly so, and  the two genital branches  are 
equally  developed in the female; a spermatheca is  always 
present. Sperms (as seen in spermathecae) are globulous 
except in P. bacilisemenus and P. megalobatus where  they 
are rod-like. The female tail is  cylindro-conical, with  the 
extremity  most  often  rounded,  with heavy thickening of 
the cuticle. Conspicuous phasmids are situated in the 
posterior half  of the tail. The lateral field presents six 
lines in the majority of species, four in the others. 
Conspicuous deirids are  present in  both sexes. The male 
shows  slightly reduced labial area and stylet, and con- 
spicuously reduced oesophagus. The spicules and  the 
not  protruding  gubernaculum  are plain. Tai1 is mass- 
ive, with a pointed extremity. Caudal alae are terminal. 
Males  are  known in twelve out of sixteen species, but 
sperms are present in  the spermathecae of al1 species. 
Thus we  may assume that amphimixis is the predomi- 
nant,  perhaps  the only type of reproduction  in  the  genus. 
Pratylenchoides represents an interesting and taxono- 
mically important  genus;  due  to  the variability of the 
oesophageal glandular part  it links Belonolaimidae (P. 
magnicauda has  been  considered as an Amplimerlinius) 
to  more typical Pratylenchidae like Radopholus (P. ritteri 
has  been placed at one  time in  this  latter genus). This 
genus clearly belongs to Pratylenchidae, but with  rem- 
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nants of the “ Protobelonolaimid  ancestor ” as evident 
in the presence of  deirids, conspicuous  oesophago- 
intestinal valve and  the pronounced  thickening of the 
cuticle at tail extremity. The species of Pratylenchoides 
have been  recorded always in temperate  and cold areas 
in different parts of the world. 
The genus Hoplorhynchus Andrassy, 1985 was pro- 
posed in Hoplolaimidae,  Rotylenchinae (sensu Andrassy, 
1976)  with  type and only  species H. riparius Andrassy, 
1985. Luc (1986) stated  that al1 data  provided to erect 
this  genus  fitted very conveniently  with Pratylenchoides, 
and consequently considered Hoplorhynchus a junior 
synonym of Pratylenchoides. Andrassy (in litt.) agreed 
this synonymy. 
Apratylenchoides Sher, 1973 
DIAGNOSIS 
Pratylenchinae. Secondary sexual dimorphism weak, 
affecting the oesophagus, slightly reduced in male. Lip 
area flattened anterioly, characterized (with SEM) by the 
complete  fusion of the lip sectors with and by  a distinct 
rounded oral disc. T h e   D G 0  is situated  at  some distance 
(6 pm) from stylet. The dorsal gland and one  subventral 
gland  forms a large compact  lobe  overlapping the in- 
testine dorsally and laterally : the other  subventral  gland 
forms a short ventral lobe; the three oesophageal gland 
nuclei are  situated posteriad to the. conspicuous oeso- 
phago-intestinal valve. Deirids absent. Female posterior 
genital branch  reduced  to a postvulvar sac. Phasmids on 
the posterior half  of  tail. Tail length  about twice the anal 
body diameter; cuticle not markedly thickened at tail 
extremity. Gubernaculum  not protruding.  Caudal alae 
terminal. 
TYPE AND ONLY SPECIES 
A. belli Sher, 1973 
DISCUSSION 
This monospecifïc  genus  appears very  close to Pra- 
tylenchoides from which it differs by : i) posterior female 
genital branch  reduced  to a post vulvar sac about  one 
body diameter long; ii) absence of deirids; iii) sexual 
dimorphism of the oesophagus  more weakly marked; iv) 
opening of the dorsal oesophageal gland at a greater 
distance €rom the base of  stylet (6 pm vs 1.5-3 Pm); v)  
cuticle weakly thickened at tail extremity. 
As in some species of Pratylenchoides the dorsal and 
one  subventral  oesophageal  gland overlap the intestine 
dorsally, but  the  nucleus of the shorter subventral gland, 
overlapping the intestine ventrally, is posterior to  the 
conspicuous oesophago-intestinal valve, instead of being 
anterior to it as in Pratylenchoides (for example, P. 
crenicauda). The face by SEM is characteristic, and 
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very different from  that of Pratylenchoides : the six lip 
sectors are fused together and form a large annular 
structure  surrounding a rounded oral disc. 
Radopholus Thome, 1949 
= Neoradopholus Khan & Shakil, 1973 
= Radopholoides de  Guiran,  1967 (n. syn.) 
DIAGNOSIS 
Pratylenchhae. Secondary sexual dimorphism strong- 
ly marked.  Deirids absent. Two  female genital branches 
equally developed  or, more rarely, posterior branch  more 
or less reduced,  degenerated and nonfunctional.  Female 
lip area low, not offset; by SEM, lateral sectors narrow, 
but expanded posteriorly on  succeeding lip annuli; 
submedial sectors completely fused  together  and with 
the labial disc. Oesophageal glands on line, with long 
dorsal overlap  of the intestine. Oesophago-intestinal 
valve not well  developed. Tail  long (c‘ = 2-4), tapering 
to terminus rounded or almost pointed; phasmids at 
mid-tail, or slightly anterior. Male lips high, rounded, 
set-off; cephalic sclerotization weak; stylet reduced; 
basal knobs vestigial or absent; oesophagus reduced. 
Gubernaculum slightly protruding  from cloaca. Caudal 
alae sub-terminal or, more rarely, terminal. Sperms 
more  often rod-like. 
?kPE SPECIES 
R. similis (Cobb, 1983) Thorne, 1949 
= Tylenchus similis Cobb,  1893 
= Anguillulina  similis (Cobb, 1893)  Goodey,  1932 
= Rotylenchus  similis (Cobb,  1893) Filip’jev,  1936 
= Tylenchus grandosus Cobb,  1893 
= Anguillulina granulosa (Cobb, 1893) Goodey, 
= Tetylenchus granulosus (Cobb, 1893) Filip’jev, 
= Radopholus granulosus (Cobb, 1893) Siddiqi, 
= Tylenchus acutocaudatus Zimmermann, 1898 
= Anguillulina acutocaudata (Zimmermann, 1898) 
= Tylenchorhynchus acutocaudatus (Zimmermann, 
= Radopholus acutocaudatus (Zimmermann, 1898) 
= Tylenchus biformis Cobb, 1909 
= Anguillulina biformis (Cobb, 1909)  Goodey, 
= Radopholus biformis (Cobb, 1909)  Siddiqi,  1986 
= Radopholus  similis  similis in Siddiqi, 1986 
1932 
1936 
1986 
Goodey, 1932 
1898) Filip’jev, 1934 
Siddiqi, 1986 
1932 
OTHER SPECIES 
R. brevicaudatus Colbran,  1971 
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R. capitatus Colbran,  1971 
R. cavenessi Egunjobi, 1968 
R. clams Colbran,  1971 
R. citrophilus Huettel, Dickson & Kaplan, 1984 
R. crenatus Colbran,  1971 
R. inaequalis Sauer, 1958 
= R. similis  citrophilus in Siddiqi, 1986 
= Neoradopholus  inaequalis (Sauer 1958) Khan & 
Shakil, 1973 
R. inanis Colbran, 1970 
R. intermedius Colbran, 197 1 
R. laevis (Colbran,  1971) nov. comb. 
= Radopholoides  laevis Colbran,  1971 
R. litoralis (de Guiran, 1967) nov.  comb. 
= -Radopholoides  litoralis de  Guiran, 1967 
R. magniglans Sher, 1968 
R. megadorus Colbran, 1971 
R. nativus Sher, 1968 
R. neosimilis Sauer,  1958 
== Neoradopholus  neosimilis (Sauer, 1958) Khan & 
= R. ferax Colbran, 1971 
Shakil, 1973 
R. nigeriensis Sher, 1968 
R. rectus Colbran,  1971 
R. rotundisemenus Sher, 1968 
R. serratus Colbran, 197 1 
R. trilineatus, Sher, 1968 
R. triversus (Minagawa, 1984) nov. comb. 
= Radopholoides triversus Minagawa, 1984 
= Hoplotylus triversus (Minagawa, 1984) Siddiqi, 
1986 
R. vacuus Colbran,  1971 
I R. vangundyi Sher, 1968 
R. vèrtexplanus Sher, 1968 
R. williamsi Siddiqi, 1964 
Species incertae sedis 
Radopholoides  crjabini* Nesterov & Kozhokaru, 
1980. 
DISCUSSION 
The genus Radopholus retains few ancestral charac- 
ters, such as the  presence of two female genital branches 
in  the great majority of the species, a relatively long tail 
in  both male and  female (cl = 2-4) and predominance 
of amphimictic reproduction. Derived characters are 
more  numerous : absence of deirids; absence of  devel- 
* This species  has  been  described  from " juvenile  females " 
ody; type  specimens  are not available.  Several  characters do 
no fit with  those of Radopholus : i) high  lip  area  (h/l = 0.6; 
ii) stylet  thin  with  poorly  developped  basal  knobs; iii) media'n 
bulb elongate and smoothly set-off; and iv) mainly a long 
effilated tail (cl = 8.8) with a pointed extremity. It is very 
doubtful  this  species  belongs  to  Pratylenchinae. 
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oped oesophago-intestinal valve; strong sexual dimor- 
phism; lip pattern (as seen  with  SEM). 
Species of Radopholus are of medium size (female 
body  length = 0.40-0.80 mm), male  and  female  being 
very different*. In  the females the lip area is rounded, 
low, not off-set, with two to four fine annuli indistinct 
in some species; on the SEM the lateral lip sectors 
appear  narrow but  expanding posteriorly on lip annuli 
and  the  four subventral  lip sectors are  completly  fused 
together and with the labial disc (Fig.  1). The DG0 is 
rather close to  the base of  stylet. The oesophageal  glands 
are aligned and form a long, dorsal, overlap of the 
intestine. The female genital tract is composed of two 
functional branches of about the same length in 22 
species out of 26; in R. intermedius, the posterior branch 
is notably shorter than  the anterior one, but apparently 
still functionnal. In  the three species  originally placed in 
the genus Radopholoides : i) the posterior branch is 
strongly reduced in R. triversus but its different parts 
still are recognizable, sometimes a vestigial ovary is 
visible; ii) in R. litoralis and R. laevis the posterior 
branch is reduced to a posterior uterine sac without  any 
organization. There is a gradua1  regression of the pos- 
terior genital branch  from species with two equal  bran- 
ches (Radopholus S. stric.) to R. intemzedius (poste&r 
branch, slightly reduced,  and functional), then R. triver- 
sus (posterior branch  more  reduced,  organized  but  not 
functional), finally to R. litoralis and R. laevis with 
posterior uterine sac only. This was the main differen- 
tiating criterion between Radopholoides and Radopholus. 
Radopholoides was justified when it was first proposed 
because its type, and only  species,  with  very short 
post-uterine sac was  clearly different from Radopholus. 
Later description of intermediate  forms linking the two 
genera justify the synonymization of the two genera that 
is proposed here. It can  be  noted  that, in species primiti- 
vely placed in Radopholoides, the vulva  is  only slightly 
posterior to  that of other species (mean V = 68-71 vs 
Tai1 is  long, cylindro-conical (c' = 2-4), the  extremity 
being generally largely rounded.  Phasmids are puncti- 
form  and  situated  at  about midtail or slightly anterior to 
it. The lateral field presents generally four lines, not 
crossed by body annuli  and equally  spaced  except in R. 
megadorus and R. brevicaudatus where the central band 
is narrower than  the  outer ones; in R. trilineatus and R. 
triversus there are only  three lines and  there are five to 
seven lines in R. inaequalis. The  number of lateral lines 
54-66). 
* Male  and  female  of R. sitnilis have  been  described  separately 
as two different  new  species (Tylenchus  similis and T. granu- 
Zosus, respectively) by Cobb (1893) in  the  same  publication, 
and as a third species (Tylenchus bifannis) when he found 
(Cobb, 1906) males and  females  together.  Sher (1968a) cleared 
the subsequent nomenclatural problems and retained the 
name R. sinzilis. 
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may differ among females, and  males or juveniles : in R. 
similis both  adult  forms have four lateral lines but  the 
juveniles  only  have three;  in R. megadorus there are  four 
lines in females and  three  in  males. 
Males of Radopholus are quite different from the 
females. The lip region is high, balloon like, offset with 
no visible annulation or with  a variable number  (3 to 8) 
of thin annuli; cephalic sclerotization is very weakly 
developed; stylet  is greatly reduced in size and thickness, 
the basal knobs being strongly reduced or even absent; 
the oesophagus also is very reduced. Note that this 
reduction is  less pronounced  in R. triversus. The spicules 
show no particularity; the gubernaculum is  slightly 
protruding, at least in R. similis and R. citrophilus; in 
both these species it bears small titillae. The tail is 
conical, with  the  extremity  pointed to largely rounded. 
The caudal alae are  subterminal,  except in R. inaequalis, 
R. neosimilis, R. litoralis and R. triversus. This one 
character was used by Khan  and Shakil  (1973) to 
propose the genus Neoradopholus for R. inaequalis and 
R. neosimilis. We agree  with Siddiqi (1986) this taxon is 
a junior synonym  of Radopholus. Likewise this character 
can no longer  be  used to justify Radopholoides, where in 
the two species  males present this character. 
Males are known in  17  out of 26 species;  only three 
of the remaining nine species (R. laevis, R. nigenensis 
and R. vertexplanus) present spermathecae devoid of 
sperms. Thus,  the amphimixis  appears to be the rule in 
the genus. 
Al1 the species  of Radopholus, except four, have been 
described from the Pacific area (Australia : 18; New 
Zealand : 2; Fiji Islands : 1; Japan : 1); the  four 
exceptions are R. litoralis from  Madagascar; R. nigerien- 
sis, known only in Nigeria, R. citrophilus known  only in 
Florida; R. williamsi has  been  described  on  sugarcane 
in  Mauritius,  but  it is present also on  the same host, in 
Fiji Islands; so it could have been transported with 
rooted plants, as  was R. similis on bannna-tree, the type 
host, al1 over the tropical areas. R. similis and R. citrophi- 
lus are of great economic  importance. 
Zygotylenchus Siddiqi, 1963 
= Mesotylus de  Guiran, 1964 
DIAGNOSIS 
Pratylenchinae. Body  length under 1 mm. No sexual 
dimorphism of anterior body. Deirids absent. Lip region 
truncate, flattened anteriorly. By SEM face character- 
ized by fusion of homologous media1 lip sectors together 
and with oral disc. Labial sclerotization strong. Oeso- 
phageal glands in line; long ventral overlap of the 
intestine. Oesophago-intestinal valve not developed. 
Female genital tract  with two branches equally devel- 
oped. Phasmids about mid-tail. Male tail tip truncate 
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to rounded.  Gubernaculum  not protruding. Caudal alae 
terminal. 
TYPE SPECIES 
Zygotylenchus  guevarai (Tobar  Jiménez, 1963) Braun 
& Loof,  1966 
= Pratylenchoides  guevarai Tobar Jiménez,  1963 
= Zygotylenchus  browni Siddiqi, 1963 
= Mesotylus gallicus de  Guiran, 1964 
= Zygotylenchus  gallicus (de Guiran, 1964) Braun 
& Loof,  1966 
OTHER SPECIES 
Z. taomasinae (de Guiran, 1964) Braun & Loof,  1966 
= Mesotylus  taomasinae de Guiran, 1964 
= Pratylenchoides taomasinae (de Guiran, 1964) 
Tarjan & Weischer, 1965 
Species incertae sedis 
Z. biteminalis" Razzhivin & Milan, 1978 
DISCUSSION 
The genus Zygotylenchus is  mainly characterized 
within the Pratylenchinae by the paired genital tract of 
the female, the oesophageal glands in line and with a 
long ventral overlap of the intestine, and by the absence 
of a  marked sexual dimorphism in  the anterior part of 
body. The body  length is under 1 mm. The lip  region 
is broad,  truncate,  flat anteriorly, not set-off;  by SEM, 
the face is characterized by the homologuous  submedial 
lip sectors fused  together and  fused with the oral disc 
whereas the large lateral sectors remain separated; this 
gives to  the face the appearance of a double-headed axe 
recalling cIosely the  structure of the face more  common 
in Pratylenchus species. The labial sclerotization is  well 
developed. The lateral field presents four lines. Oeso- 
phageal  glands are in line, with  a  long ventral overlap of 
the intestine. The two female genital branches are 
equally  developed. The female tail is  cylindro-conical; 
the phasmids are situated about mid-tail. Males are 
* We consider this species to be excluded from the genus 
Zygotylenchusfor the  following  reasons : ilthe labial  sclerotiza- 
tion  appears  weakly  developed; ii) the  stylet  is  thin,  long  (ratio 
stylet length : diameter at base of the lip area = 4.1) with 
moderately  developed  basal  knobs  sloping  backwards; iii) the 
short ventral  overlapping of the  oesophageal  glands  concerns 
only the dorsal gland and one of the subventral ones; the 
second  subventral  gland  is  situated  ventrad; thus these  glands 
are  not  in  line.  These  observations  are  based  on  the  illustration 
of the original  description;  paratypes  are  not  available.  Lip  area 
and  stylet  seem  closer to Belonolaimidae  than  to  Pratylenchi- 
dae. 
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known in the two  valid  species of the genus;  the  guber- 
naculum is plain, not  protruding;  caudal alae are ter- 
minal. The tYpe species is known from Europe, North 
Africa and Pakistan. Z. taomasinae is known only from 
the  type  host  and locality  (banana-tree, Madagascar). 
Hirschmanniella Luc & Goodey,  1964 
== Hirschmannia Luc & Goodey,  1962 
nec Hirschmannia Olofson,  1941  (Crustacean) 
DIAGNOSIS 
Pratylenchinae. Body length  from 0.9 to 4.2 mm. No 
secondary sexual dimorphism.  Deirids absent. Lip area 
flattened anteriorly to hemispherical, not set-off; by 
SEM, lip area characterized by complete  fusion of lip 
sectors, and  often  with  the labial disc. Labial scleroti- 
zation strong. Oesophageal  glands in line, with a long 
ventral overlap of the intestine. 
Female genital tract with two branches equally de- 
veloped.  Tai1 length three or more  times anal body di- 
ameter, usually terminating  in a point or mucro.  Phas- 
mids generally situated in posterior third of the tail. 
Gubernaculum  not or only slightly protruding. Caudal 
alae not enveloping tail. 
TYPE SPECIES 
H.  spinicaudata (Schuurmans  Stekhoven, 1944) Luc 
& Goodey,  1964 
= Tylenchorhynchus  spinicaudatus Schuurmans 
= Radopholus  lavabri Luc, 1957 
= Hirschmanniella  lavabri (Luc, 1957)  Sher, 1968 
Stekhoven, 1944 
OTHER SPECIES 
H.  anchoyzae Ebsary & Anderson, 1982 
H. areolata Ebsary & Anderson,  1982 
H. asteromucronata Razzhivin et al., 1981 
H.  behningi (Micoletzky, 1923) Luc & Goodey, 1964 
= Tylenchorhynchus behningi Micoletzky, 1923 
= Anguillulina (Tylenchorhynchus) behningi (Mi- 
= Radopholus behningi (Micoletzky, 1923) Allen, 
coletzky, 1923) Schneider, 1939 
1955 
H. belli Sher, 1968 
H. diversa Sher, 1968 
H.  furcata Razzhivin et al., 1981 
H. gracilis (de Man, 1880) Luc & Goodey, 1964 
= Tylenchus gracilis de  Man, 1880 
= Tylenchorhynchus  gracilis (de Man, 1880) Mico- 
= Anguillulina gracilis (de Man, 1880) Goodey, 
= Chitinotylenchus gracilis (de Man, 1880) Hirs- 
letzky, 1925 
1932 
chmann, 1955 
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= Radopholus gracilis (de Man, 1880)  Allen, 1955 
= Radopholus gigas Andrassy,  1954 
= Hirshmanniella gigas (Andrassy,  1954)  Sher, 
1968 
H.  imamuri Sher, 1968 
H. kaverii Sivakumar & Khan,  1982 
H. loojï Sher, 1968 
H.  magna Siddiqi, 1966 
H. marina Sher, 1968 
H.  mexicana (Chitwood,  1951) Sher, 1968 
= Halenchus  nzexicanus Chitwood,  195 1 
= Hirschmanniella  caudacrena Sher, 1968 
H. microtyla Sher, 1968 
H. miticausa Bridge, Mortimer & Khan, 1984 
H. nzucronata (Das, 1960) Luc & Goodey, 1964 
= H.  dubia Khan, 1972 
= Radopholus  mucronatus Das, 1960 
= Hirschmanniella  mucronata (Das, 1960) Timm, 
= Hirschmanniella nzangalorensis Mathur & Pra- 
= Hirschmanniella  indica Ahmad, 1974 
1965 
Sad, 1971 
H. nghetinhiensis Eroshenko et al., 1985 
H. obesa Razzhivin et al, 1981 
H.  omata Eroshenko e t  al., 1985 
H. o ycrena Sultana, 1978 
H. oryzae (van Breda de  Haan,  1902) Luc & Goodey, 
1964 
= Tylenchus o y z a e  van  Breda de  Haan,  1902 
= Anguillulina o y z a e  (van  Breda de Haan, 1902) 
Goodey, 1932 
= Radopholus oyzae  (van  Breda de  Haan,  1902) 
Filip'jev & Schuurmans  Stekhoven, 1941 
= Tylenchus apapillatus Imamura,  1931 
= Anguillulina apapillata (Imamura, 1931) 
= Rotylenchus  apapillatus (Imamura, 1931) 
= Hirschmanniella  papillata (Imamura,  1931) 
= Hirschmanniella  nana Siddiqi, 1966 
= Hirschmanniella  exigua Khan, 1972 
Goodey,  1932 
Filipjev, 1936 
Sher, 1968 
H. pisquidensis Ebsary & Pharoah,  1982 
H.  shamimi Ahmad, 1972 
H. thonzei Sher, 1968 
H.  truncata Razzhivin et al., 1981 
H. zostericola (Allgen,  1924) Luc & Goodey, 1964 
= Tylenchus (Chitinotylenchus) zostericola Allgén, 
= Halenchus zostericola (Allgén, 1934)  Chitwood, 
= Radopholus zostericola (Allgén,  1934)  Allen, 
1934 
1951 
1955 
Species  inquirenda 
Hirschmanniella  nzinor (Goffart, 1933) Siddiqi, 1986 
= Anguillulina gracilis var. minor Goffart, 1933 
211 
DISCUSSION 
The genus Hirschrnanniella retains a few ancestral 
characters : presence of two female genital branches, 
relatively long tail in  both sexes and high ratio of species 
in which males are known. Hirschmanniella appears as 
a good example of a stenomorphic genus, with  species 
rather close to  each other  and  differing only  by metric 
characters  (length of  body,  tail, stylet) or by secondary 
characters  (profile of the  lip area, structure of the  lateral 
field, profile of tail extremity, position of phasqids, etc.). 
As a corrolary to this  situation, species determination is 
generally difficult and  most probably a study of different 
populations of the various species represented by larger 
samples would lead to  more synonymizations of species. 
The species of Hirschmanniella are characterized by 
their long body, exceptionally under 1 mm and more 
commonly about 2 mm long, in some cases 3 or even 
4 mm long. They are very mobile, and have a long 
conical pointed tail generally ending  in a mucro  often 
spiniform. There is no sexual dimorphism  in  the  anterior 
part of body. The lip area is hemispherical, or more or 
less flattened, not  set off, with generally four  or  more 
thin annuli; by SEM, the lip sectors are completely 
fused together, forming a perfect circle in  outline; the 
labial disc can  be completely fused with the  lip sectors 
and  in this case the “ face ” appears as a disc without 
any  ornamentation;  it also can be slightly offset from  the 
lip sectors and  appears  in  that case as a disc or a roughly, 
hexagonal structure. 
The stylet and  the labial sclerotization are strong. The 
oesophagus is characterized by a strongly developed 
median  bulb  and a basal part with the glands in line and 
forming a very long ventral overlap of the intestine. 
Oesophago-intestinal valve absent. In some  species, 
so-called cc Thornean cells ” (Sher, 1968b) have been 
described  between  and  connecting  intestine  and hypo- 
dermal layer. The presence of nuclei has not been 
demonstrated  in  these “ cells ”, and  it is  possible that 
they  represent large vacuoles, the “ septa ” between the 
“ cells ” being  the  connections  between  the  intestine  and 
the  hypodermal ayer (Luc & Fortuner, 1975). The vulva 
is always situated at mid-body and the female genital 
tract shows two equal genital branches; the sperma- 
thecae are most generally filled with round sperms. 
The female tail is elongated (cf mean generally  over  4), 
conical, ending generally in a more or less developed 
mucro.  Male  tail s roughly similar to that of the female. 
The gubernaculum is not or only sligth protruded. 
Caudal alae do  not  reach tail extremity. Cuticular  an- 
nulation is very conspicuous;  the lateral field has four 
lines. Deirids  are  absent. 
Of  the 28 species currently described, males are 
known  in 20; six more species  have females with sperma- 
thecae filled with rounded sperms. Thus we  may assume 
that amphimixis is the rule in the  genus. 
Al1 the species are found  in marshy places or aquatic 
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habitats;  three are marine which is a rare case among 
Tylenchina.  They are mainly found  in tropical areas : 
seventeen species  have been  described  on flooded rice, 
or on weeds associated with it, and  some of these species 
appear  to be  very harmful  for  that  crop. 
Pratylenchus Filip’jev,  1936 
DIAGNOSIS 
Pratylenchinae. Body length under 0.8 mm. No sexual 
dimorphism in the anterior part of the body. Deirids 
absent. Lip area low, flattened anteriorly, not or  weaMy 
set-off; by SEM, lip area characterized by fusion of 
labial disc with submedial  lip  sectors;  lateral  lip sectors 
not  reduced. Oesophageal glands  overlapping ventrally 
the  intestine for a medium distance. Oesophago-intesti- 
na1  valve not well developed. Female  genital  tract with 
posterior branch  reduced  to postvulval sac. Female tail 
2 to 3 time  the  anal body diameter,  terminus  rounded 
(rarely pointed). Phasmids situated at mid-tail or slightly 
posterior. Gubernaculum plain, not protruding.  Caudal 
alae enveloping tail. 
TYPE SPECIES 
P. pratensis (de  Man, 1880)  Filip’jev,  1936 
= Tylenchus  pratensis de  Man, 1880 
= Anguillulina pratensis (de Man, 1880) Goffart, 
= P. helophilus Seinhorst, 1959 
= P. irregularis Loof, 1960 
1929 
OTHER SPECIES 
P. agilis Thorne & Malek, 1968 
P. alleni Ferris, 1981 
P. andinus Lordello, Zamith & Book, 1961 
P. australis Valenzuela & Raski, 1985 
P. barkati Das & Sultana, 1979 
P. bolivianus Corbett, 1985 
P. brachyurus (Godfrey,  1929)  Filip’jev & Schuurmans 
Stekhoven, 1941 
= Tylenchus brachyurus Godfrey, 1929 
5 Anguillulina brachyurus (Godfrey, 1929) Goo- 
= P. leiocephalus Steiner, 1949 
5 P. steineri iordeiio,  %amith & Boock,  1954 
P. cerealis Khak, 1965 
P. coffeae (Zimmermann), 1898) Filip’jev & Schuur- 
dey, 1932 
mans Stekhoven, 1941 
= Tylenchus coffeae Zimmermann, 1898 
= Anguillulina cofleae (Zimmermann, 1898) Goo- 
dey, 1932 
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= Tylenchus musicola Cobb, 1919 
= Anguillulina musicola (Cobb, 1919)  Goodey, 
= P. musicola (Cobb, 1919) Filip’jev, 1936 
= Tylenchus lnahogani Cobb, 1920 
= Anguillulina nzahogani (Cobb, 1920) Goodey, 
= P. mahogani (Cobb, 1920) Filip’jev, 1936 
1932 
1932 
P. convallariae Seinhorst, 1959 
P. crassi Das & Sultana, 1979 
P. crenatus Loof, 1960 
P. cruciferus Bajaj & Bhatti, 1984 
P. dasi Fortuner, 1985 
= P. capitatus Das & Sultana, 1979 nec Ivanova, 
= P. hyderabadensis Das & Sultana, 1986 (n. syn.)* 
1968 
P. delattrei Luc, 1958 
P. ekrami Bajaj & Bhatti, 1984 
P. ewzarginatus Eroshenko, 1978 
P. estoniensis Ryss, 1982 
P. exilis Das & Sultana, 1979 
P. fallax Seinhorst, 1968 
P. jlakkensis Seinhorst, 1968 
P. gibbicaudatus Minagawa,  1982 
P. goodeyi Sher & Allen, 1953 
P. hexincisus Taylor & Jenkins, 1957 
P. impur Khan & Singh,  1975 
P. jordanensis Hashim, 1983 
P. kasari Ryss,  1982 
P. kralli Ryss,  1982 
P. loosi Loof, 1960 
P. macrostylus Wu, 1971 
P. manohari Quraishi, 1982 
P. mediterraneus Corbett, 1984 
P. microstylus Bajaj & Bhatti, 1984 
P. nzorettoi Luc, Balwin & Bell, 1986 
P. mulchandi Nandakumar,  Khera & Bhatnagar, 1970 
P. neglectus (Rensch, 1924)  Filip’jev & Schuurmanns 
Stekhoven, 194 1 
= Aphelenchus neglectus Rensch, 1924 
= Tylenchus neglectus (Rensch, 1924) Steiner, 1928 
= Anguillulina  (Pratylenchus) neglecta (Rensch, 
1924) Schneider, 1939 
= P. tninyus Sher & Allen, 1953 
= P. capitatus Ivanova, 1968 
= P. similis Khan & Singh, 1975 
P. neocapitatus Khan 8z Singh, 1975 
P. nizavzabadensis Maharaju & Das, 1981 
P. obtusjcaudatus Romaniko, 1977 
P. penetrans (Cobbs, 1917) Filip’jev & Schuurmanns 
Stekhoven, 194 1 
* P. hyderabadensis is an objective  junior synonym of P. dasi, 
both beeing nom. nov. for P. capitatus Das & Sultana, 1979 
preoccupied  by P. capitatus Ivanova, 1968 
= Tylenchus penetrans Cobb, 1917 
= Anguillulina  (Pratylenchus)  penetrans (Cobb, 
= Tylenchus  gulosus Kiihn, 1890 
= P. gulosus (Kiihn, 1890)  Filip’jev & Schuurmans 
= P. globulicola Romaniko, 1966 
1917) Goodey, 1932 
Stekhoven, 194 1 
P. pinguicaudatus Corbett, 1969 
P. pratensisobrinus Bernard, 1984 
P. pseudopratensis Seinhorst, 1968 
P. ranjani Khan & Singh, 1975 
P. scribnen’ Steiner, 1943 
P. sefaensis Fortuner, 1974 
P. sensillatus Anderson & Townshend, 1985 
P. singhi Das & Sultana, 1979 
P. stupidus Romaniko, 1977 
P. subpenetrans Taylor & Jenkins, 1957 
P.  sudanensis Loof & Yassin, 1971 
P. teres Khan & Singh, 1975 
P. typicus Rashid, 1976 
P. uralensis Romaniko, 1966 
P. variacaudatus Romaniko, 1977 
P. ventroprojectus Bernard, 1984 
P. vulnus Allen & Jensen, 1951 
P. wescolagricus Corbett, 1985 
P. zeae Graham, 1951 
= P. cubensis Razzivin & O’Reilly,  1976 
Species inquirendae 
P. bicaudatus Meyl, 1954 
P. brevicercus Das, 1960 
P. coffeae brasiliensis Lordello, 1956 
P. heterocercus (Kreis, 1930) Andrassy, 1968 
= Dolichodorus heterocercus Kreis, 1930 
P. indicus Das, 1960 
P. kolourus Fortuner, 1985 
= P. pratensis  bicaudatus Meyl, 1954 
= Tylenchus (Chitinotylenchus) coffeae var. brevi- 
= P. coffeae var. brevicauda (Rahm, 1928) Loof, 
cauda Rahm, 1928 
1960 
P. montanus Zyubin, 1966 
P. neocapitatus Khan & Singh, 1975 
P. obtusus (Bastian, 1865) Goodey, 1951 
= Tylenchus obtusus Bastian, 1865 
= Anguillulina  obtusa (Bastian, 1865)  Goodey, 
= Rotylenchus  obtusus (Bastian, 1865)  Filipjev, 
= Tylenchorhynchus obtusus (Bastian, 1865) Filip- 
1932 
1936 
jev & Schuurmans Stekhoven, 1941 
P. pratensis  tenuistriatus Meyl, 1953 
P. sacchari (Soltwedel, 1888) Filip’jev,  1936 
= Tylenchus sacchari Soltwedel, 1888 
= Anguillulina sacchari (Soltwedel,  1888)  Goodey, 
1932 
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P. tenuis Thorne & Malek,  1968 
P. tulaganovi Samibaeva,  1966 
DISCUSSION 
Pratylenchus is certainly the  best  known  among  the 
genera of Pratylenchinae because it contains several 
species with a world-wide distribution that are very 
harmful to economically  important crops, both  in tem- 
perate and warm countries. 
Pratylenchus spp. have  mainly  derived characters such 
as : absence of deirids and oesophago-intestinal valve, a 
posterior female genital branch  reduced  to a postuterine 
sac and  the  high  number of parthenogenetic species; the 
absence of sexual dimorphism  in anterior body  is inter- 
preted as ancestral. 
Pratylenchus is a stenomorphic genus in which the 
species are difficult to separate because of the small 
number of characters diagnostic at species level, and 
because of the intraspecific variability of  some of these 
characters, for example, the tail shape. 
The species  of Pratylenchus are characterized by their 
medium sized body (under 0.8 mm), stout  and  not very 
mobile (except. P. agilis). There is no sexual dimor- 
phism in  the anterior part of the body. The lip area is 
wide, low, flattened anteriorly, not set off in the great 
majority  of  species,  weakly offset in P. scribneri and P. 
brachyurus; two or three, rarely four, labial annuli. By 
SEM two types of face exist in  the genus  (Corbett & 
Clark,  1983) : one is characterized by the complete 
fusion of the lip sectors together and with  the oral  disc, 
giving a plain undivided face similar to that of Hirs- 
chmanniella; in  the second type, the submedial homolo- 
gous sectors are fused  together and with  the oral  disc, 
but  the large lateral sectors remain separated, and  the 
face has the appearace of a double-headed axe; some 
variations exist in this second  group, this led Corbett and 
Clark (1983) to divide it into two sub-groups. The stylet 
and  the labial sclerotization are strong. The oesophagus 
shows a strong median bulb  and a  stout posterior 
glandular lobe, demonstrated as syncitial (Kisiel, Him- 
melhoch & Zuckerplan, 1976); this lobe overlaps the 
intestine ventrally for  short distance, except in P. pingui- 
caudatus where the lobe is thinner  and elongated; the 
oesophago-intestinal valve is absent". The vulva  is 
posteriorly situated. The anterior genital branch may 
have or not a developed spermatheca; the posterior 
branch is reduced to a postuterine sac often with rem- 
nants of genital cells. The genital primordium  in juvenile 
stage JS7 shows two branches.  Female tail is of medium 
* Corbett  (1984)  illustrated  four  species (P. andinus, P. boZi- 
vianus, P. rnediterraneus and P. wescolagricus) with  very  pro- 
minent  cells at  the  oesophago-intestinal  junction.  However  he 
did  not  mention  them in the  description  or  redescription of 
these  species. 
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size (cf between 2 and 3),  cylindro-conical, stout,  with 
a terminus  the  more often largely rounded, rarely 
pointed. Phasmids  are situated on  the mid-tail or slightly 
posteriorly. The male tail is pointed; the caudal alae are 
terminal. The gubernaculum is simple, not  protuding. 
Sperms are globular. Cuticular annulation is conspi- 
cuous;  the lateral fields have a basic structure of four 
lines, not areolated* (only P. pinguicaudatus shows 
some thin, erratic transverse striae); the central band of 
the lateral field may show supplementary longitudinal 
broken lines more or less constant depending on the 
species. 
Of the 60  species  of the  genus  known at  the moment, 
accurate data on presencelabsence of male, differen- 
tiatedlundifferentiated spermathecae and presencel 
absence of sperms in  the female genital tract have been 
recorded for 5 1 species. Among these 5 1 species, 20 have 
abundant males and correlatively  well developed sper- 
mathaecae  containing  rounded  sperms;  males  are said 
to  be rare in seven species; this  means either that very 
few males are present (one male for at least 2 O00 
females as in P. brachyurus), or that  males  are  present 
and relatively abundant in rare populations, as in P. 
sefaensis and  perhaps P. zeae; in this group  three species 
have no recognizable  spermathecae and  the remaining 
four have empty  spermathecae. Of the last group of 24 
species where no  males are know, eleven have an  un- 
differentiated spermatheca, eight have an  empty sper- 
matheca,  and five  have a spermatheca  containing 
sperms; these five  species  have been  described from a 
small number of females  and it is probable that males 
exist but were not recovered. To  summarize, it seems 
that half the species  of Pratylenchus are parthenogenetic. 
Hoplotylus s'Jacob, 1960 
DIAGNOSIS 
Pratylenchinae. Strong sexual dimorphism  present in 
anterior body. Deirids  absent (said to  be  present  in  the 
male of H. femina). Female labial area dome-shaped; 
cephalic sclerotization strong. Stylet strong with basal 
knobs  rounded or provided with anterior processes. 
Oesophageal glands in line, with moderate dorsal 
overlap of the intestine. Oesophago-intestinal valve 
undeveloped. Posterior genital branch  reduced to a  post 
uterine sac. Tai1 elongate-conical, rounded terminaly. 
Male lip region,  high, asymmetrical (dorsal sectors 
higher), not or only  slightly  set-off; cephalic sclerotiza- 
tion weak;  stjilet and oescjphagw reduced. ûüteraacu- 
lum  not protruding.  Caudal alae sub-terminal. 
* As it is seen in  the  light  microscope.  However,  the  lateral 
field is areolated in fifteen species examined by SEM by 
Corbett  and  Clark  (1983). 
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TYPE SPECIES 
H. fernina s’Jacob,  1959 
OTHER SPECIES 
H. rnontanus Minagawa, 1984 
H. silvaticus Bernard & Niblock,  1982 
H. sjacobi Bernard & Niblock,  1982 
DISCUSSION 
The  four known species of Hoplotylus are set a little 
apart  from  the  other  Pratylenchinae by the  strong 
cephalic sclerotization in  the female  and by  stylet knobs 
sometimes  pointing  fonvard. These two characteristics 
are more reminiscent of Hoplolaimidae. Nevertheless 
other characters more consistant justify the  placement 
of that  genus  in  Pratylenchidae  (strong secondary sexual 
dimorphism, structure of lip area as seen at  SEM, longer 
oesophageal overlap, long tail). 
Females are of medium size (under 1 mm). The lip 
area is dome-shaped, continuous, with three or four 
faint annuli. By SEM,  the media1 sectors appear  fused 
together (only a faint line is recognizable between 
adjacent sectors) and  fused  to labial disc.  Stylet strong, 
massive, knobs  rounded,  appressed  to  the shaft or only 
slightly divergent (H.  jacobi) and  pointing forward with 
two denticles. Oesophageal  glands in line mainly  over- 
lapping the intestine dorsally for a moderate to long 
distance. Oesophago-intestinal valve not developed. 
Deirids absent. Only  one genital branch, anterior; pos- 
terior uterine sac short, without any organization or 
longer  (about two vulval body  diameter) with remnants 
of cells (H. sjacobi). Vulva posteriorly situated (mean 
V = 83-88). Tail conical,  of variable length (c’ generally 
over 2.5). Lateral field with four lines, reduced to  three 
at level just anterior to  anus.  Phasmid  punctiform,  on 
the tail, but close to  the  anus  and  situated  on or near to 
the central line of lateral field. 
In  the male,  lip area is higher than in female, more 
set-off, asymmetrical (dorsal sectors higher),  with three 
or four annuli. Cephalic sclerotization is very weak. 
Stylet and  median  oesophageal bulb are reduced. The 
gubernaculum is not  protruding.  Tail is long conical, 
with a pointed extremity. Phasmids are situated at 
mid-tail or anteriorly. Caudal alae do  not reach tail tip. 
The lateral field presents four  or three (H. fernina) lines. 
Males are known for  the  four species but in H. fenzina 
no  sperm  has  been  detected  in  the  spermathecae,  thus 
this species is probably parthenogenetic. In the three 
other species the spermathecae  are filled with rounded 
sperms. 
The subfamily  NACOBBINAE Chitwood,  1950 
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Diagnosis 
Pratylenchidae. Female swollen, sedentary in root 
galls or swelling. Tail  short (cl  less than 2). 
TYPE AND ONLY GENUS 
Nacobbus Thorne & Allen,  1944 
Nacobbus Thorne & Allen  1944 
DIAGNOSIS 
Nacobbinae.  Strong sexual dimorphism.  Adult  female 
swollen, spindle-shaped to globose. Deirids absent. Lip 
area rounded, not set-off  (except in  mature females), on 
the  SEM : labial disc, rounded,  conspicuous;  submedial 
sectors rounded, separated; lateral lip sectors reduced or 
absent. Oesophageal glands in line with a long dorsal 
overlapping of the intestine. Oesophago-intestinal valve 
undeveloped.  Female genital tractus  with anterior 
branch very developed; posterior branch completely 
regressed  with  no trace of postuterine sac. Vulva very 
posteriorly situated. Tail short, extremity  rounded. 
Phasmids punctiform, in anterior half of tail. Guber- 
naculum plain, not protruding. Caudal alae enveloping 
tail. Forming galls on roots. 
TYPES SPECIES 
N. dorsalis Thorne & Allen, 1944 
OTHER SPECIES 
N. aben-ans (Thorne, 1935) Thorne & Allen, 1944 
= Anguillulina  abennns Thorne,  1935 
= Pratylenchus aben-ans (Thorne, 1935) Filip’jev, 
= N. batatifornzis Thorne & Schuster, 1956 
= N. serendipiticus Franklin, 1959 
= N. serendipiticus  bolivianus Lordello, Zamith & 
1936 
Boock, 1961 
DISCUSSION 
The genus Nacobbus contains only two closely related 
species. It is characterized mostly by its  strong  sexual 
dimorphism,  with  females swollen at maturity, and 
sedentary in galls or swelling of plant roots. These 
mature females are spindle shaped to globose for  the 
central part of the body; the anterior part forms a 
cc neck ”, and  the posterior part is more or less elongated. 
The lip area is rounded, slightly set off and finely 
annulated;  the labial sclerotization is moderately devel- 
oped. The oesophageal  median bulb is strongly devel- 
oped and  the  glandular basal part forms  a dorsal overlap 
of intestine. There is  only one genital branch, anterior 
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and convoluted that fills the  entire  body;  data are not 
consistant concerning the presence of a  spermatheca or 
sperms in females. Eggs may or may not  be retained 
within  the body, depending  on  the species. The vulva is 
very posteriorly situated and there is no trace of a 
posterior uterine sac. The tail is short, more or less 
conical. 
The immature females are elongated. Lip area is 
rounded,  not set off; by SEM,  the labial disc appears 
rounded, clearly  set-off from the lip sectors; the homo- 
logous media1 lip sectors are separateil and  rounded;  the 
lateral lip sectors are reduced or absent. The dorsal 
oesophageal  overlap of intestine is long, with the glands 
in line; there is no oesophago-intestinal valve. The vulva 
is posteriorly situated  (mean  V = 92-95); the tail is short 
(c' at  most  equal  to 2) and  rounded  with an annulated 
extremity. The punctiform  phasmids  are  situated  on  the 
tail, but often close to anus level. The lateral field 
presents four lines. There are no deirids. 
Male resembles the immature female. Gubernaculum 
is plain, not protruding. Caudal alae envelop the tail 
which is short and pointed. Phasmids are situated at 
mid-tail, on  the caudal alae. 
Nothing is known on the sexuality  of Nacobbus. The 
females of N. aberrans induce in  the tissues of the root 
nutritive cells (Jones & Payne, 1977). 
This  genus appears restricted to the Americas (USA, 
Mexico and South America). The two records from 
Europe  (Great Britain and  Netherlands)  concerned 
green-house crops. 
GENERIC  RELATIONSHIPS  AND  EVOLUTION 
WITHIN PRATYLENCHIDAE 
It is obvious  that Pratylenchoides is the  genus  the least 
derived in  the family. It retains many ancestral charac- 
ters  such as : presence of deirids (al1 species); abutting 
oesophageal  glands  (some species); lateral field with six 
incisures (some species); female genital tract with two 
branches.  Some species of Pratylenchoides are very  close 
to Amplimerlinius, a  genus in Belonolaimidae. However, 
the secondary sexual dimorphism present in Pratylen- 
choides, the  structure of labial area as seen by SEM,  and 
the structure of labial sclerotization clearly permit to 
separate  the species of both  genera (see Fortuner & Luc, 
1987). 
Apratylenchoides is the  genus the closest to Pratylen- 
choides but it differs by the absence of cieirids and a 
weaker secondary sexual dimorphism. The posterior 
genital branch of the female is reduced and  non functio- 
nal; also the face as seen by SEM differs from  that of 
Pratylenchoides : the lip sectors are completely fused 
together, giving a regularly rounded  first  lip  annulus, 
and  the labial disc is only  sligthly recognizable. 
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In some species of Hirschmanniella this type  of face 
is also present, whereas in others, the labial disc is 
completly  fused  with the labial lip sectors. Hirschman- 
niella species are well characterized by  the  long body, the 
two female genital branches, the long tail generally 
ending  in  a  mucro  and  with  phasmids  in  the gosterior 
third; also male and female tails are quite simipi- and  the 
caudal alae are subterminal. There is ny' secondary 
sexual dimorphism. /' 
Pratylenchus appears close to Hirschdanniella by the 
structure of the face, some species showing the plain 
face reported above, whereas in others, the face is more 
reminiscent  that of Pratylenchoides. Some species, and 
particularly P. morettoi, show ,elearly the  resemblances 
between  the two genera. However, Pratylenchus differs 
from Hirschmanniella by a large range of characters : 
only anterior female genital branch is functional, the 
body size is smaller, the short and stout female tail 
differs in shape from  the male tail where the caudal alae 
are terminal; also the  lip  region  and labial sclerotization 
easily differentiate the two genera. 
Zygotylenchus also is close to Hirschrnanniella and 
Pratylenchus; the  SEM  structure of the face is similar 
to  that of some species of the  latter  genus,  and  many 
characters are common to both genera such as : the 
absence of secondary sexual dimorphism, the ventral 
overlap of the oesophageal glands, and the terminal 
caudal alae; the  main difference is that in Zygotylenchus 
the two female genital branches  are equally developed 
and functional. Other differentiating characters in- 
clude : the lip region is notably higher and  the labial 
sclerotization stronger in Zygotylenchus, a character that 
permits easy recognition of the two genera; also the 
position of the vulva is notably anterior (V means : 
57-59) in Zygotylenchus. Siddiqi (1986)  pointed out  an 
additional difference : in  both genera  pore of the spicule 
is subterminal but dorsal in Pratylenchus and ventral in 
Zygotylenchus. 
Radophohs is set  apart  from  the cited genera by its 
strong secondary sexual dimorphism  and the SEM 
structure of the face (Fig. 1). 
Hoplotylus also presents a strong secondary sexual 
dimorphism, the lip region of the male is somewhat 
asymmetrical; also the stylet is stronger than in other 
Pratylenchinae, with the knobs well  developed and 
having, in some species, fonvardly directed processes; 
this latter character together  with the stronger develop- 
ment of the labial sclerotization is reminiscent of 
Hoplolaimidae but  the SEM structure of the lip area 
(Fig. 1) is  clearly that of Pratylenchidae and similar to 
both Pratylenchus and Pratyienchoides. 
Nacobbus is set apart  by its saccate, sedentary female, 
which justify its placement in  separate subfamily. 
As a whole, the family  Pratylenchidae expresses the 
various " trends " common  to Tylenchina, as defined 
earlier (Luc et al., 1987). It encompasses the various 
stages (ancestral to derived) of trends 1 (vermiform to 
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saccate female), 2 (degeneration of male oesophageal 
system), 3 (regression of posterior  female  genital 
branch), 5 (elongation of oesophageal branch), 6 (shor- 
tening of the tail), 8 (amphimixis to parthenogenesis), 11 
(regression of oesophageal valve),  12 (disappearance of 
deirids). This constitutes  a clear illustration of the 
evolution of these different characters, inside  the  same 
family. Nevertheless, Pratylenchidae appears as rather 
derived by the expression of other  trends : stylet and 
labial sclerotization are always reinforced  (trend 4) and 
al1 members  are root endoparasitic  (trend 7); expression 
of trend 9 (amphidial  apertures) and 10 (face) are more 
difficult to appreciate. The phasmids being always 
punctiform  and  situated  on  the  tail are of the  ancestral 
type  (trend 13). 
Pratylenchidae is a family biologically  derived but  it 
has retained  many  characters  in  their ancestral state. 
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Table 1 
Characters  differentiating  genera  in  Pratylenchidae 
Genera  Deirids Fernale Male Oesoph.  glalzds  Few e Lat ral  Caudal  alae 
second.  genital  field 
semal abutting  overlapping  bra ches  isures  temnin.  b- 
dimorph.  temzin. 
ventrally  dorsally 
Pratylenchoides 
Apratylenchoides 
Radopholus 
Zygotylenchus 
Hirschmanniella 
Pratylenchus 
Hoplotylus 
Nacobbus 
vermif. 
vermif. 
vermif. 
vermif. 
vermif. 
vermif. 
vermif. 
saccate 
+ +  + 
+++  
+++ 
- 
- 
+ + 
+ 
+ 
+ 
+ (+> 
+ 
+ 
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